
Can Micromegas be used as the UMS for CKM2 ?

" Micromegas  (MICRO MEsh GAseous Structure) are a class of 
Micro Patterned Gaseous Detectors, which are beginning to gain 
acceptance in HEP:   

     NA48(micromegas),  COMPASS (Gem, micromegas), 
     HERAb (msgc)

" By clever electric field design, drift ions are removed from the gas 
volume ~ 10x faster than conventional MPWC
 
" Drift time of ions ~ 100 nsec  (compare to many µsec’s for MPWC)

" Can operate at high rate and has good timing resolution.  Low 
material content.  

" Very economical and can be mass−produced
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µmega structure



Most of the ions drift O(100 µm),  so ion−collection time ~ 100 nsec
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Rate of gamma ray (Fe55) absorption



Max rate for µmegas > 8 x 108 gammas absorbed /mm2/sec 

Assuming W = 30 eV  (W= effective ionization potential of typical gas),

max rate of electrons              >  (8 x 108) (6000/30) = 1.6 x 1011  electrons/mm2/sec   
incident on µmega surface

For CKM2:    
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rate of electrons              =  (300 x 106 ) (94 electrons/cm) (1/8000) = 37.5 x 106   
incident on 
µ mega surface



µmegas also have good energy resolution.  An ADC on each strip  
can flag deposits from more than 1 hadron.  This might really help 
with pattern recognition.



Another alternative:  Gas Electron Multiplier  (GEM)

" Cu−coated Kapton foil with micropores
" Good rate performance measured up to 5x105 gammas/mm2/sec, 
and could be even better.  Rate performance probably not as good 
as µmegas.  
" Gain is controlled by Kapton foil thickness (~100 µm thick)
" One expert opinion:  easier to build than µmegas since no need for 
careful gap control between mesh structure and strip readout 
structure.



"  µmega seems to be really promising technology

"  Rate characteristics (and energy resolution) seems promising

"  Other MPGD detectors to consider:  GEM  

"  Received 2 GEM foils from Juan Collar @ UofC  

"  Relatively easy to build.  GEMS are easier to build than µmegas. 

"  Small GEM detector can be constructed ~ 1 month

"  Local Midwest expertise:   
                    
                    Juan Collar @ UofC  
                    Ian Shipsey @ Purdue


